An approach to deal with interval linear equations is to reduce the problem into solving several linear (or nonlinear) equations (or inequalities). To obtain characterations of the equations the paper gives a necessary condition of tolerance solutions of interval linear equations by means of nonlinear inequalities. Based on the necessary condition, a sufficience condition for nonexistence of tolerance solutions of the equations is given by use of the well-known Farkas theorem.
Introduction
In recent years, systems of linear interval equations b A = x frequently arise in practice, especially in situations when the data cannot be measured exactly. For the systems of linear interval equations b A =
x , any solution can be included in the united solution set [4, 6] , in which tolerance solutions attract attentions of many scholars [1, 2, 3, 7, 9] . Original motivations for introducing and studying tolerance solutions came from the problem of crane construction (Nuding and Wilhelm [1] ) and from the problem of input-output planning with inexact data [2, 9] , which shows that the study of tolerance solutions has very important actual significance. The detail Characteristics of tolerance solutions are studied in [3] , especially, A. Neumaier [7] gives an explicit tolerable analysis on the equations and the methods for the tolerable solution set of the system of equations also [5, 9] . Oleg A. Prokopyev [8] presents two equivalent characterizations of control solutions of a system of linear interval equations by use of mixed integer programming as the requirement of practical problems. The paper mainly give a sufficient condition for nonexistence of tolerance solutions of equations via mixed integer programming so as to better describe the tolerance solutions of the equations.
Preliminaries
In this paper, we follow the definitions and notations given in [3] , which provides a detailed survey on solvability of systems of interval linear equations and inequalities.
, and A A ≤ . The set of matrices
interval matrix, where matrices A and A are referred to as its lower and upper bounds. Similarly, we define an interval vector b as an one-column interval matrix
Denote by c A and ∆ the center and radius matrices given by ) ( 2
, respectively. Similarly, the center and radius vectors are defined as )
is the m-dimensional vector of all 1's. 
Next, we give here explicit formulations of a well-known results that will be used in the proof of the main theorem. Lemma 1 (Farkas)
Main rusults
In this section, we give a necessary condition of tolerance solutions of interval linear equations and a sufficience condition for nonexistence of tolerance solutions of the equations.
for some n Y z ∈ .
Proof. According to Lemma 
Then we can substitute
, which lead to (1) and (2) .
Consider the following linear mixed 0-1 programming problem:
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(10) Theorem 2. If 0 * = α in any optimal solution of (4), the system b A =
x has tolerance solutions. Proof. Firstly, note that the mixed linear 0-1 program (4) is always feasible since 0 = α , 0 = = w p and any 0-1 vector k satisfy the constraints in (4). Also, from inequalities (7), (8) and (9) it follows that p w = ,
From (6) and (12) we have ( )
which mean that the objective value of (4) is bounded. Thus, the program (4) has a finite optimal solution with ∞ < ≤ α 0 . Let * α be the optimal objective value of (4). We only need to prove that the system
Denote by + p and − p the positive part and the negative part of p , respectively, then
Then we can substitute (15) into (5) and (14) which turn into
Further (16)and (17)can give
，then(18)and(19)can be equivalently rewritten as 
has no solution. According to Theorem 1 ，the system b A = x is not tolerable and thus has no tolerance solutions.□
Conclusion
The paper gives a necessary condition of tolerance solutions of interval linear equations by means of several nonlinear inequalities. At the same time, we obtain a sufficience condition for nonexistence of tolerance of the equations utilizing the famouse Farkas theorem. However, it is lack of a necessary condition for tolerance solution of the equations that could not better describe the tolerance solutions by use of mixed integer programming and further we need to establish the equivalent relationship between them.
